FUTILE FREQUENCIES
The results of Roca et al.'s (2016) meta-analysis underscore important taxonomic differences in the capacity of acoustically communicating animals to adjust the frequency of their calls or songs in response to anthropogenic noise. A key finding is that birds, on average, are able to shift the dominant frequency of their vocalizations, whereas anuran amphibians are less capable of doing so. Hence, some species may simply lack the capacity to flexibly adjust their call or song frequencies. Instead, such taxa may have to counter the effects of vocal masking in other ways (e.g., calling or singing during less noisy periods of the day or adjusting other vocal parameters, such as amplitude, call rate, or acoustic complexity)-or potentially risk extirpation.
It is important to realize, however, that even if animals are able to adjust their vocalizations (or behavior), such changes may still not be enough to counter the effects of a noisy environment (Nemeth and Brumm 2010) . Nor are vocal adjustments necessarily beneficial. In this respect, modifications to acoustic signals could potentially be maladaptive if the changes result in a conflict between audibility, on the one hand, and signal reliability, on the other (Halfwerk et al. 2011) . For example, certain call parameters (e.g., song complexity, frequency, call rate) are known to reveal important information about the quality of the caller and, as a result, play a crucial role in mate choice. By influencing reproductive outcomes, changes that affect the reliability of such signals could have a direct bearing on the quality and quantity of offspring produced-with important population-level and evolutionary consequences (Candolin and Wong 2012; Wong and Candolin 2015) .
NOT JUST A SONG CONTEST
Animals communicate acoustically for a myriad of reasons. Yet, research focusing on adjustment of acoustic signals has focused almost exclusively on signals involved in mate attraction (e.g., bird songs and anuran advertisement calls). By contrast, far less attention has been given to understanding the effects of anthropogenic noise on acoustic signals produced in other contexts, such as predator avoidance (Potvin et al. 2014) or parent-offspring communication (Leonard and Horn 2005) . This needs to be redressed, especially as the efficacy of vocalizations, such as alarm calls, can directly influence survival.
PUTTING LESSONS INTO PRACTICE
And what about the practical lessons that can be gleaned from studies such as Roca et al.? Largely untapped opportunities lie at the intersection of behavioral ecology and wildlife conservation and management (Caro 1998). In the context of anthropogenic noise, the application of behavioral knowledge could be used to contribute toward practical conservation and management outcomes. For example, the finding that birds and anurans differ in their capacity to shift vocal frequencies (or other call parameters, for that matter) suggests that different approaches may be warranted in managing anthropogenic noise in different urban habitats (e.g., wetlands vs. forests). Sound barriers and noise curfews, which are already widely used in urban planning to limit the impact of anthropogenic noise on human inhabitants, could also be useful in helping animals to find their voice in an increasingly noisy world (Slabbekoorn and Ripmeester 2008 Anthropogenic (man-made) noise is a global pollutant of international concern. Although the impacts of anthropogenic noise on humans have been studied for decades (Muzet 2007) , it is only in the last 10-15 years that similar attention has focused on nonhuman animals (Shannon et al. 2016) . Some of the earliest work considered how vocal signalers might overcome potential masking, with research investigating changes in song frequency by birds leading the way (Slabbekoorn and Peet 2003) . Studies on shifting song frequencies continue to dominate the anthropogenic-noise literature, and so the meta-analysis conducted by Roca et al. (2016) , drawing together and comparing these studies, is timely and welcome. Roca et al. (2016) demonstrate that bird species differ in whether and how they alter their song frequencies when faced with anthropogenic noise. Such interspecific variation has also been documented with respect to other behaviors (Francis et al. 2011; Voellmy et al. 2014) , and is to be expected due to differences in, for instance, physiological stress responses and hearing thresholds (Hofer and East 1998; Manley 2012) , as well as the variation in body size and vocal characteristics discussed by Roca et al. (2016) . Because interspecific differences may alter relative success under conditions of anthropogenic disturbance, studies that start to establish which species are most at risk and if there are generalizable patterns in response are important, both for a full understanding of the impacts of anthropogenic noise and to best-inform potential mitigation measures.
Given the preponderance of such studies, Roca et al. (2016) sensibly focus their meta-analysis on birdsong (and also consider anurans). However, they rightly point out 2 extensions that are needed in this research field. First, that more work considers acoustic communication in other taxa (see also Morley et al. 2014; Radford et al. 2014) . It is likely that there will be effects on the vocalizations of mammals (Parks et al. 2011) , as well as the wider range of acoustic signals produced by fish (Picciulin et al. 2012 ) and insects (Lampe et al. 2012) . Second, that there should be investigations of acoustic signals that are not sexually selected (i.e., that function in mate attraction and territory defense). Early evidence suggests that anthropogenic noise could also affect, for example, signaling about danger (Lowry et al. 2012 ) and communication between parents (Halfwerk et al. 2012 ) and between parents and offspring (Leonard and Horn 2012 I suggest that for a complete picture of how anthropogenic noise impacts acoustic communication, 3 further elements are crucial. First, there is the need to consider not just the signaler but also the receiver. Singing at a higher pitch, for instance, is not necessarily a guarantee of success for bird species in urbanized environments (Moiron et al. 2015) . Second, there should be greater consideration of the costs, as well as the potential benefits, of vocal adjustments (Read et al. 2014) . Alterations in acoustic characteristics could result in many direct or indirect costs, including reduced transmission distances, increased risk of predation or parasitism, higher energy expenditure, and loss of vital information. Finally, and not unrelated to the above, fitness consequences ideally need to be assessed. Studies directly measuring how anthropogenic noise affects survival or reproductive success are rare, both with respect to acoustic communication (but see Halfwerk et al. 2011 ) and more generally (but see Simpson et al. 2016 ). However, they are ultimately required if we are to determine the consequences of this pervasive pollutant for population viability and community structure.
